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ABSTRACT

Objectives To analyze how well untrained examiners — with-
out experience in the use of International Ovarian Tumor Anal-
ysis (I0TA) terminology or simple ultrasound-based rules
(simple rules) - are able to apply IOTA terminology and simple
rules and to assess the level of agreement between non-
experts and an expert.

Methods This prospective multicenter cohort study enrolled
women with ovarian masses. Ultrasound was performed by
non-expert examiners and an expert. Ultrasound features
were recorded using IOTA nomenclature, and used for classi-
fying the mass by simple rules. Interobserver agreement
was evaluated with Fleiss’ kappa and percentage agreement
between observers.

Results 50 consecutive women were included. We observed
46 discrepancies in the description of ovarian masses when
non-experts utilized IOTA terminology. Tumor type was mis-
classified often (n=22), resulting in poor interobserver agree-
ment between the non-experts and the expert (kappa=0.39,
95 %-Cl 0.244 - 0.529, percentage of agreement=52.0%).
Misinterpretation of simple rules by non-experts was
observed 57 times, resulting in an erroneous diagnosis in 15
patients (30 %). The agreement for classifying the mass as be-
nign, malignant or inconclusive by simple rules was only mod-
erate between the non-experts and the expert (kappa=0.50,
95 %-Cl 0.300-0.704, percentage of agreement=70.0%).
The level of agreement for all 10 simple rules features varied
greatly (kappaindex range: -0.08 - 0.74, percentage of agree-
ment 66 - 94 %).

Conclusion Although simple rules are useful to distinguish
benign from malignant adnexal masses, they are not that sim-
ple for untrained examiners. Training with both I0TA termi-
nology and simple rules is necessary before simple rules can
be introduced into guidelines and daily clinical practice.
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ZUSAMMENFASSUNG

Ziel Analyse, ob ungeiibte Anwender - ohne Erfahrung mit
der ,International Ovarian Tumor Analysis“ (IOTA)- Terminolo-
gie oder einfache ultraschallbasierten Regeln (,,Simple Rules*)
- in der Lage sind, IOTA-Kriterien und ,,Simple Rules® anzu-
wenden. Auch wird der Grad der Ubereinstimmung zwischen
Nichtexperten und Experten bewertet.

Methoden Diese prospektive multizentrische Kohortenstudie
nahm Frauen mit ovarialen Raumforderungen auf. Die Sono-
grafie wurde von Nichtexperten und einem Experten durch-
gefiihrt. Ultraschall-Kriterien wurden mittels 10TA-
Nomenklatur dokumentiert und dann fir die Klassifizierung
der Raumforderung mittels ,,Simple Rules“ verwendet. Die In-
traobserver-Ubereinstimmung zwischen den Beobachtern
wurde durch Fleiss-Kappa und prozentualer Ubereinstim-
mung bewertet.

Ergebnisse Eingeschlossen wurden 50 aufeinander folgende
Frauen. Wir beobachteten 46 Diskrepanzen bei der Beschrei-
bung der ovarialen Raumforderungen, wenn Nichtexperten
die IOTA-Terminologie benutzten. Der Tumortyp wurde héu-
fig falsch klassifiziert (n = 22), was zu einer schlechten Interob-

server-Ubereinstimmung zwischen Nichtexperten und Exper-
ten fiihrte (Kappa=0,39; 95 %-Cl 0,244 - 0,529; prozentuale
Ubereinstimmung = 52,0 %). Eine Falschinterpretation der
,Simple Rules“ durch Nichtexperten wurde 57 Mal beobach-
tet und flihrte bei 15 Patienten (30 %) zu einer Falschdiagnose.
Die Ubereinstimmung bei der Klassifizierung einer Raumfor-
derung als gutartig, maligne oder nicht eindeutig durch die
,Simple Rules* war zwischen Nichtexperten und Experten
nur mittelmaRig (Kappa=0,50; 95 %-Cl 0,300-0,704; pro-
zentuale Ubereinstimmung =70,0 %). Der Grad der Uberein-
stimmung bei allen 10 ,Simple Rules“-Kriterien variierte
enorm (Kappa-Index-Bereich: -0,08 - 0,74; prozentuale Uber-
einstimmung 66 - 94 %).

Schlussfolgerung Obwohl die ,Simple Rules* niitzlich sind,
um benigne und maligne adnexale Raumforderungen zu un-
terscheiden, sind diese fiir ungeiibte Untersucher nicht so
einfach zu handhaben. Schulungen die sowohl IOTA-Termino-
logie als auch ,Simple Rules“, zum Inhalt haben sind notwen-
dig, noch ehe ,Simple Rules“ in Leitlinien und den Praxisalltag
Eingang finden.

Introduction

Ultrasound is an indispensable tool in the preoperative diagnosis
of ovarian cancer. Correct characterization of an adnexal mass is
important to ensure optimal management of the mass. In order
to differentiate benign from malignant ovarian masses, many dif-
ferent ultrasound models and scoring systems have been devel-
oped over recent years. However, subjective assessment of ultra-
sound images by an expert examiner is considered the best way to
classify these masses [1]. Nonetheless, it takes years of training
and experience to become an expert. Therefore, other methods
are needed to help less experienced ultrasonographers differen-
tiate benign from malignant adnexal masses.

The International Ovarian Tumor Analysis (IOTA) Group devel-
oped ten clinically useful ultrasound rules to characterize ovarian
masses as benign or malignant [2, 3]. This method is called simple
ultrasound-based rules (simple rules) and contains five ultrasound
features suggestive of a benign tumor and five features sugges-
tive of a malignant tumor. The simple rules have been externally
validated in several studies in which sensitivities of 73-100%
and specificities of 60 -97.5 % have been reported [3 - 13]. How-
ever, in order to apply the simple rules, one needs to be familiar
with IOTA terms and definitions as described in a consensus paper
[14]. Thus far, the simple rules have only been validated by exam-
iners trained in the use of IOTA terminology.

The aim of this study was to analyze the applicability of the
simple rules when used by untrained examiners, i.e. with no
experience in the use of either IOTA terminology or the simple
rules. Therefore, four assessments were made (> Fig. 1):

1. How well is the IOTA terminology applied by untrained exam-
iners?
2. How well are the simple rules applied by untrained examiners?
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3. What is the level of agreement between untrained examiners
and an expert examiner for utilization of the IOTA terminology?

4. What is the level of agreement between untrained examiners
and an expert examiner for the classification of adnexal masses
according to the IOTA simple rules?

Materials and methods

This was a prospective multicenter cohort study, called the SUB-
SONIC study (Simple Ultrasound-Based ruleS to differentiate Ovar-
iaN Cysts) [15]. Consecutive patients were recruited in a tertiary
referral center - Maastricht University Medical Centre+ (MUMC+)
- and three regional hospitals: Viecuri Venlo, Zuyderland hospital
Sittard (formerly: Orbis medical centre Sittard), and St. Jans hospi-
tal Weert. Eligible patients had to be 18 years of age or older and
diagnosed in one of the participating centers with a pelvic mass
suspected to be of ovarian origin. Exclusion took place for: (a)
pregnant patients; (b) patients with a prior bilateral oophorecto-
my in their history; (c) patients from whom sufficient data could
not be retrieved; (d) patients who did not give or were incapable
of giving informed consent; and (e) patients unable or unwilling to
travel to the MUMC+ for a second ultrasound scan by an expert
examiner (TvG).

Prior to the start of the study, theoretical training of approxi-
mately 2 hours was conducted for the untrained ultrasound
examiners participating in the study. During this training, I0OTA
definitions of the ultrasound features adopted in the simple rules
were explained by the expert examiner and some examples
in which the definitions and simple rules were practiced were
discussed.

Meys E et al. Simple Rules, Not... Ultraschall in Med 2017; 38: 633-641
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» Fig. 1 Study objectives and outcomes.

The study was approved by the local research ethics commit-
tees of all participating hospitals (NL44 181.068.13). All women
included in the study gave written informed consent. STARD
guidelines were followed for the conduct, analysis and reporting
of our study [16].

Originally we anticipated performing a prospective multicenter
diagnostic test accuracy study for the simple rules [15]. We
prematurely stopped this study after an interim analysis of 50 pa-
tients. The results of the interim analysis are the subject of this
article.

Ultrasound

All women underwent transvaginal, transrectal and/or transab-
dominal grayscale and color Doppler ultrasound. The first ultra-
sound scan was performed during the initial visit of the patient at
the outpatient clinic by a non-expert examiner, i.e. a level-I or Il
examiner according to EFSUMB criteria (European Federation of
Societies for Ultrasound in Medicine and Biology) [17]. A stand-
ardized approach was used and ultrasound features were record-
ed meticulously in a predefined data collection form using the no-
menclature of the IOTA Group [14]. Further details regarding data
collection can be found in supplementary file S1. After this assess-
ment the ultrasonographer noted which of the simple rules were
applicable and what the final diagnosis based on the simple rules
was [2, 3]. The simple rules consist of ten ultrasound features: five
features suggestive of a benign tumor (B-features) and five sug-
gestive of a malignancy (M-features). The B-features are: unilocu-
lar cyst, the presence of solid components where the largest solid
component has the largest diameter <7 mm, the presence of
acoustic shadows, smooth multilocular tumor with largest diame-
ter <100 mm, and no blood flow (color score 1). The M-features
are: irregular solid tumor, presence of ascites, at least four papil-
lary structures, irreqular multilocular solid tumor with largest
diameter = 100 mm and very strong blood flow (color score 4).

Meys E et al. Simple Rules, Not... Ultraschall in Med 2017; 38: 633-641

If one or more B-features are present in the absence of M-fea-
tures, the tumor is diagnosed as benign. Vice versa, if one or more
M-features are present in the absence of B-features, the mass is
classified as malignant. In case both B- and M-features are present
or if none of the ten features is present, the mass is classified as
inconclusive.

Furthermore, we collected information regarding age, meno-
pausal status, use of contraceptives (if any), parity, medical his-
tory, family history of breast or ovarian carcinoma, physical com-
plaints and tumor markers.

Subsequently, subjects underwent a second ultrasound, per-
formed by a single level-lll examiner according to EFSUMB guide-
lines (TvG) using a Voluson E8 machine (GE Healthcare, Milwau-
kee, I, USA). This expert has almost 20 years of experience, has
taken several courses from the IOTA group and is experienced in
the use of the IOTA nomenclature and simple rules. The same
ultrasound features as described in supplementary file S1 were as-
sessed by this examiner, and a classification of each mass based on
the simple rules was made. The descriptions of ultrasound fea-
tures and outcome of the simple rules as evaluated by the expert
examiner were used as the reference standard for our compari-
sons.

All data were entered into a clinical research form and later
filed in a specially designed, secure data collection system (MAC-
RO, Version 4.2.3.3850 InferMed Limited, London, UK). Since this
ultrasound examination only took place after examination by a
non-expert, level-1 and Il examiners were blinded to the results of
the expert ultrasound. The expert examiner was not blinded to
the results of the initial assessment.

In the course of the study, we had to conclude that (a) defini-
tions used to describe the masses were applied incorrectly, and
(b) the simple rules were not interpreted correctly. It was there-
fore decided to end the study. It is after all impossible to calculate
test performance, if the test is not conducted well.
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Patients with an adnexal mass

at US (n=55)

Exclusion (n=5):
- Missing data (n=1)

- No expert ultrasound
(n=4)

Included patients (n=50)

vy

=5

£, SR Benign: SR inconclusive: SR malignant:

n=30 n=9 n=11
f

v

2 SR benign: n=21 SR benign: n=3 SR benign: n=1

~ SR malignant: n=3 SR malignant: n=1 SR malignant: n= 2

SR inconclusive: n=6 SR inconclusive: n=5 SR inconclusive: n=8

» Fig.2 Flowchart of patients included in the study. The first ultrasound was performed by a level - | or Il examiner (non-expert) with no experience
using IOTA terms and definitions, and was followed by a second ultrasound by an expert (level - lll examiner). Abbreviations: US: ultrasound;

SR: IOTA simple ultrasound-based rules.

Statistical analysis

Interobserver agreement was evaluated with Fleiss’ kappa. The
kappa value quantifies how much the observed agreement
exceeds agreement by chance (values of 0.81-1.0 indicate very
good agreement, 0.61-0.80 good agreement, 0.41-0.60 mod-
erate agreement, 0.00 - 0.40 poor agreement) [18]. A value of
zero indicates agreement equivalent to chance, while negative
values indicate that the observed agreement is less than what is
expected by chance. Since kappa values are affected by preval-
ence, and skewed data can result in low kappa values, we also
calculated the absolute percentage agreement between the
untrained examiners and the expert examiner [19].

In women with bilateral tumors, only the tumor with the most
complex ultrasound morphology was included in the comparison.
If both masses had the same morphology, the mass with the lar-
gest size was used for statistical analysis. Borderline tumors were
classified as malignant.

All statistical analyses were conducted with IBM SPSS statistics
version 20 (IBM Corp, Los Angeles, California, USA) and ReCal3, an
online utility that computes interrater reliability coefficients [20].

Results

We enrolled 55 patients from September 2014 until September
2015 (» Fig. 2). Five patients were excluded: one due to missing
data (incomplete ultrasound assessment because the study proto-
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col was not followed completely) and four because no ultrasound
by the expert examiner took place (one patient went elsewhere
for further diagnosis and treatment and the others underwent
surgery quickly leaving no time for the expert examiner to make
an ultrasound). Ultimately, 50 patients were included in the study.
The median age was 64.5 years (range: 27 -91 years), and 14
(28 %) patients were premenopausal (> Supplementary Table 1,
supplementary file S2). The first ultrasound examination was con-
ducted by a resident (level-1) in 35 patients, and a gynecologist
(level-11) in 15 patients. A total of 17 residents and 9 gynecolo-
gists, who examined between one and four patients each, partici-
pated in the study. All residents were in the third (n=9), fourth
(n=6) or fifth (n=2) year of their training. The group of level-Il ex-
aminers consisted of staff gynecologists trained in ultrasound, but
without special interest in ultrasound; 4 examiners were specia-
lized in benign gynecology, two examiners specialized in gyneco-
logic oncology and three examiners were general gynecologists
with a special interest in oncology. The second ultrasound took
place between 0 and 108 days (median: 7 days) after the first
ultrasound.

The simple rules were applicable to 41 patients (82 %) when
interpreted by non-experts and in 37 patients (74 %) when inter-
preted by the expert examiner.

Four assessments were made in accordance with the objectives
(» Fig. 1). First, when evaluating the use of IOTA terminology by
non-experts, we observed 46 discrepancies within the description
of the ovarian mass that were mainly due to misinterpretation of

Meys E et al. Simple Rules, Not... Ultraschall in Med 2017; 38: 633-641
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» Table 1 Misinterpretation of IOTA terms and definitions by non-
expert examiners for 50 patients.’

type of error number of
mistakes
wrong tumor type 22 (48%)
classified as unilocular instead of multilocular 1
classified as unilocular instead of unilocular-solid 5
classified as unilocular-solid instead of unilocular 1
classified as unilocular-solid instead of solid 1
classified as multilocular instead of unilocular 4
classified as multilocular instead of 9
multilocular-solid
classified as multilocular-solid instead of 1
multilocular
measurement errors 20 (43 %)
ovarian mass not measured in 3 dimensions 7
solid component not measured in 3 dimensions 8
no color doppler assessment 3
measurement of separate loci instead of total 2
mass
miscellaneous 4(9 %)
incorrect interpretation of ‘ascites’ 2
incorrect interpretation of ‘reqularity of the inner 2
wall’
total 46

Timmerman D, Valentin L, Bourne TH, Collins WP, Verrelst H, Vergote I,
et al. Terms, definitions and measurements to describe the sonographic
features of adnexal tumors: a consensus opinion from the International
Ovarian Tumor Analysis (IOTA) Group. Ultrasound Obstet Gynecol.
2000;16(5):500 - 5

IOTA terms and definitions (> Table 1). In particular, tumor type
was often misclassified (n=22) and measurements of the mass
were not performed in accordance with the IOTA guidelines
(n=20).

Second, the classification of adnexal masses by the simple rules
applied by the untrained examiners was analyzed. Regardless of
mistakes made in the description of the ovarian mass by IOTA no-
menclature, we also observed misinterpretation of the simple
rules themselves (i. e., wrong transfer from description of the
mass to the simple rules). The simple rules were applied incorrect-
ly 57 times by the non-experts (> Table 2). This incorrect use of
the simple rules ultimately resulted in an erroneous diagnosis in
11 patients (22 %): 6 patients were diagnosed with a benign
mass, while correct classification should have yielded an inconclu-
sive result; 3 patients were diagnosed with a malignant mass,
while correct classification should have led to an inconclusive
result; and 2 patients in which the simple rules yielded an incon-
clusive result should have been diagnosed with a benign and
malignant mass, respectively.

Meys E et al. Simple Rules, Not... Ultraschall in Med 2017; 38: 633-641

Third, when comparing the interpretation of IOTA terminology
used by untrained examiners to the evaluation by the expert,
we found frequent misclassification of tumor type by untrained
examiners. This resulted in poor interobserver agreement regard-
ing tumor type between the non-experts and the expert
(kappa=0.39, 95% Cl 0.244-0.529, percentage of agree-
ment=52.0%) (> Table3). The agreement for color Doppler
score was poor as well (kappa=0.19, 95% Cl 0.010-0.380,
percentage of agreement=46%). The interobserver agreement
for the ultrasound items included in the RMI was also just moder-
ate (kappa=0.60, 95% Cl 0.31-0.88, 81 % agreement) when
compared to the expert’s interpretation.

The fourth comparison, in which the interpretation of the sim-
ple rules applied by non-experts was compared to the interpreta-
tion of the expert, led to a different outcome in 15 patients (30 %).
Therefore, the agreement for classifying the mass as benign,
malignant or inconclusive by the simple rules was only moderate
between the non-experts and the expert (kappa=0.50, 95% Cl
0.300 to 0.704, percentage of agreement=70.0%). The level of
agreement for the B/M-features of the simple rules varied greatly:
from an observed agreement less than what is expected by
chance to good agreement (> Table 4). When the group of non-
experts was split up into only level-l or only level-Il examiners, the
agreement with the expert was good (kappa=0.63, 95% Cl
0.388-0.869, percentage of agreement="77.1%) and poor (kap-
pa=0.15, 95% Cl -0.232-0.538, percentage of agreement
53.3 %), respectively. In only 3 cases the exact same simple rules
were declared applicable when the interpretation of the non-
expert was compared to that of the expert.

Discussion

This is the first study that investigated the interobserver agree-
ment of the simple rules between non-experts and experts per-
formed in a real-time setting (i. e., not based on video clips), in
which non-experts had no previous knowledge of IOTA terminolo-
gy and no experience with the simple rules [13, 21 -24]. More-
over, the causes of the moderate agreement between non-
experts and experts were also analyzed. We encountered two
types of mistakes: IOTA definitions were applied incorrectly, and
the simple rules were not interpreted correctly.

Regarding the first type of mistake, we observed misclassifica-
tion of tumor type in 22 cases, with poor interobserver agree-
ment regarding this descriptive item. In a recent study a kappa
value of 0.70 was found for tumor type [25]. This related to agree-
ment between two expert ultrasonographers. We do believe that
the interobserver agreement in our population can increase - and
mistakes can be prevented- by more comprehensive training. This
is also demonstrated by two studies reporting the impediments
ultrasound examiners may encounter when describing adnexal
masses by IOTA nomenclature [26, 27]. Interobserver agreement
regarding tumor type in non-experts improved substantially after
a consensus meeting. The authors urged for more precise defini-
tions of different descriptive items (e. g. papillary projections, so-
lid components and Doppler color score). Moreover, the general
opinion in the literature is that training regarding how to recog-
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» Table 2 Overview of the incorrect use of the IOTA simple rules by non-experts (independent of the wrong description of the mass using IOTA
nomenclature) and explanation of mistakes regarding incorrect use of the simple rules.

assigned incorrectly
(total number assigned)

reason for noncompliance with description
(number of times assigned incorrectly)

B1 13(17) unilocular-solid tumor type (11)
multilocular type (2)
B2 6(7) measurement of 27 mm (4)
unilocular tumor type (1)
solid tumor type (1)
B3 0(8) = -
B4 9 (15) no regular tumor (5)
(multilocular-)solid tumor type (2)
unilocular tumor type (1)
largest diameter >100 mm (1)
B5 6 (25) not applied, while doppler score was 1 (3)
at color doppler score 2 (2)
only doppler score for one of the adnexa (1)
M1 12 (16) multilocular-solid tumor type (8)
unilocular-solid tumor type (2)
no assessment of inner wall (1)
multilocular tumor type (1)
M2 1(6) not applied, while ascites was described (1)
M3 2 (6) no papillary projections (2)
M4 7(12) solid tumor type (3)
multilocular tumor type (2)
regular tumor (1)
no assessment of inner wall (1)
M5 1(2) color doppler score 3 (1)

nize ultrasound features and subsequently describe adnexal mas-
ses using IOTA terminology should be provided in order to achieve
higher interobserver agreement and better diagnostic perfor-
mance [11, 13, 21, 25, 28 - 30].

In other studies investigating interobserver agreement for ul-
trasound features, stored images or video clips instead of real-
time ultrasound examinations were used [21, 31]. In these studies
the first ultrasound scan is usually made by an expert providing
clear images. In the present study the first ultrasound scan was
not made by an expert, but rather by a level-1/1l examiner, in
accordance with normal clinical practice. Interestingly, agreement
with the expert was higher for level-1 examiners than for level-II
examiners, which could be explained by the additional education
given to this group as part of their residency. This again stresses
the importance of IOTA terminology training. Also, some studies
demonstrate a small decrease in the ultrasound learning curves in
the advanced stages of experience [32], perhaps because diffi-
cult-to-diagnose patients are usually seen by examiners with
more experience. However, no such selection was made in our
study.

638

The second category of mistakes was incorrect transfer from
the description of the ovarian mass to the appropriate rules of
the simple rules. For example, the mass was correctly described
as multilocular solid with an irregular cyst wall, but then rule M1
(irregular solid tumor) was incorrectly applied. This is not the first
study observing the incorrect application of the simple rules.
Alcazar et al. found that 12 % of malignant masses were miscate-
gorized as benign by non-expert examiners applying the simple
rules [6]. Also, Knafel et al. reported that as much as 50 % of their
inconclusive results (20/40) were in fact due to misclassification
[11].

Nonetheless, most studies conducted up until now have con-
cluded that the simple rules are easy to use in routine clinical prac-
tice. The explanation for these contrasting findings in our study is
twofold. First, ultrasonographers in other studies were familiar
with the nomenclature as described by the IOTA group [14]. This
was not the case in our study. It is essential to comprehend all
IOTA definitions in order to be able to apply the simple rules.
Inter-center differences were observed in a multicenter IOTA
study, which - according to the authors - could be due to the dif-

Meys E et al. Simple Rules, Not... Ultraschall in Med 2017; 38: 633-641
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» Table 3 Interobserver variability for observers with different levels of expertise (non-experts vs. an expert) for ultrasound features used to de-

scribe an adnexal mass by IOTA terminology.

agreement kappa value
(95% CI)

tumor type 52% 0.39
(unilocular/unilocular-solid/multilocular/multilocular-solid/solid) (26/50) (0.244-0.529)
number of loculations 52% 0.37
(0/1/2/3/4/5-10/>10) (26/50) (0.231-0.501)
papillary projections 74% 0.13
(0/1/2/3/>3) (37/50) (-0.059 - 0.327)
acoustic shadow 74% 0.34

(yes/no) (37/50) (0.063-0.618)
inner cyst wall 66 % 0.41
(regular/irregular/unable to measure) (33/50) (0.179-0.633)
septations 66 % 0.49

(23 mm/ =3 mm/no septations) (33/50) (0.294-0.678)
color doppler score 46 % 0.19

(1: no blood flow/2:minimal blood flow/3: moderate blood flow/4: intense blood flow) (23/50) (0.010-0.380)
ascites 88% 0.55

(yes/no) (44/50) (0.276-0.831)
metastasis 82% 0.08

(yes/no) (41/50) (-0.197-0.358)

ference in the examiners’ use of IOTA terms [8]. In the Nether-
lands IOTA terminology is not used on a regular basis, which also
made it more difficult for the level-I/Il examiners to interpret the
simple rules in the present study.

Second, contrary to our study, many other studies were con-
ducted by ultrasonographers that have some experience with gy-
necologic ultrasound. In the Netherlands the emphasis for train-
ing in ultrasound is on obstetric ultrasound. Therefore, residents
and gynecologists are less experienced in gynecologic ultrasound
than ultrasonographers who have undergone formal ultrasound
training. However, lacking training in gynecologic ultrasound is
not an issue only in the Netherlands [33]. When an ultrasonogra-
pher is experienced in gynecologic ultrasound, some characteris-
tic features of the mass can be anticipated, as is also stated by
Tantipalakorn et al. [9]. For example, in the case of a dermoid
cyst, an experienced ultrasonographer will easily recognize the
echogenic interior as cyst content rather than solid tissue. Thus,
the level of experience of the ultrasonographer could bias the in-
terpretation of the simple rules, leading to better results in studies
where the simple rules were validated by examiners more experi-
enced in gynecologic ultrasound.

Another factor that might have contributed to the simple rules
being applied incorrectly is the unusual distribution of tumor
types in a relative small study population. Three patients suffered
from rare benign tumors (struma ovarii, an atypical presentation
of a myoma and a benign cyst from an origin unidentified even by
pathology) and 5 patients had borderline tumors that are known
to be difficult to diagnose [34]. This could also explain why the
number of inconclusive results was higher than usual (26 % vs.
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19% in other studies) when the simple rules were applied by the
expert examiner [1].

Despite the relatively small sample size, our study has the ad-
vantage of a prospective design and was conducted in both oncol-
ogy and non-oncology centers and by non-experienced and
experienced ultrasonographers, which represents day-to-day clin-
ical practice. Since we included a consecutive series of patients,
employed deliberate exclusion criteria, and conducted the study
in various centers, we think this provides a random sample which
is generalizable to the rest of the population.

The number of patients is rather small to perform statistically
significant calculations on test performance. Furthermore, histo-
logic confirmation of the diagnosis was available in only 37 pa-
tients: 23 masses were benign and 14 malignant (including 5 bor-
derline tumors) (> Supplementary Table 2, supplementary file
S3). However, had we enrolled more patients this would not have
given an accurate account of test performance of the simple rules,
since IOTA terms and definitions and the simple rules themselves
were not applied correctly by the non-experts.

Interpretative errors have not been described previously in the
literature concerning gynecological ultrasonography. However,
these errors have been studied in other fields, such as in emergen-
cy ultrasound [32, 35 - 38]. Not surprisingly, the number of errors
decreased as the sonographers gained experience. It is debatable
how much experience is required to adequately perform gyneco-
logic ultrasound with an acceptable degree of error. In one study
high diagnostic accuracy for the differentiation of adnexal masses
by ultrasound was achieved after analysis of 200 cases [39]. Other
studies state that trainees struggle to achieve minimal ultrasound
competences and as a consequence, some may never acquire the

639

Downloaded by: Universiteit Maastricht. Copyrighted material.



# Thieme

» Table 4 Interobserver variability for observers with different levels
of expertise (non-experts vs. an expert) for all ultrasound (B/M)
features included in the IOTA simple rules expressed as Fleiss’ kappa
index and percentage of agreement.

agreement kappa value
(95% Cl)
B1 76 % 0.41
(0.13-0.68)
B2 86% -0.08
(~0.35-0.20)
B3 76 % 0.34
(0.06-0.62)
B4 74% 0.22
(~0.06 - 0.49)
B5 66 % 0.30
(0.02-0.57)
M1 70% 0.03
(-0.25-0.30)
M2 94 % 0.74
(0.46-1.0)
M3 88% 0.19
(~0.09 - 0.46)
M4 88% 0.63
(0.35-0.90)
M5 90 % -0.05
(-0.33-0.22)

basic skills and knowledge needed for independent practice
[40, 41].

In conclusion, we believe that ultrasound examiners should be
aware of the poorer performance of the simple rules if the per-
forming clinician has only little knowledge of the IOTA terms and
definitions. In our study a 2-hour training session was not enough
to fully comprehend the IOTA nomenclature and therefore cor-
rectly apply the simple rules. Consequently, we believe further
training with both I0TA terminology and the simple rules is neces-
sary before the simple rules can be introduced into daily clinical
practice. The introduction of the simple rules in national guide-
lines should go hand in hand with national training programs or
courses. After all, the simple rules are just not that simple.
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